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TRANSLATION: 




PROCESS AND DEVICE FOR GENERATING SHOCK WAVES FOR MEDICAL USES 



HMT High Medical Technologies AG 
BachstraEe 8 
8280 Kreuzlingen 
Switzerland 



The invention pertains to a process and to a device for generating shock 



Claim 2, respectively. 

Focussed acoustic shock waves are being used increasingly in human and 
veterinary medicine for various purposes. Examples are the destruction of 
concretions, the treatment of soft- tissue complaints and painful orthopedic 
diseases such as insertion tendinitis and pseudarthrosis , and the induction of 
bone growth. 

Devices for generating shock waves are known in which an electrical 
breakdown is generated between two electrodes immersed in a liquid medium. 
The electrical breakdown leads to the explosive vaporization of the liquid 
medium, as a result of which shock waves are generated. These shock waves are 
then focussed and conducted into the human or animal body. Devices of this 
general type are described in, for example, DE-PS 2,635,635, EP 0,590,177 Al, 
and WO 96/09,621. 

The plasma generated during the electrical breakdown leads to the forma- 
tion of gas bubbles in the liquid medium which interfere with the formation 
and propagation of the shock waves. It is therefore stated in WO 96/09,621 
that a jacket, which is permeable to shock waves and surrounds the electrodes, 
is provided with at least one opening, through which the gas forming during 
the spark discharge can escape from the jacket. The openings must be .of suf- 
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ficient size to allow the gas which has formed to escape effectively, which 
also leads to an exchange between the spaces inside and outside the jacket, as 
a result of which the conditioning of the liquid medium in the area of the 
electrodes is impaired. In addition, the gas which has collected outside the 
jacket must be carried away and removed in the course of a degassing process. 

The invention is based on the task of providing a process and a device by 
means of which the interfering influence of gas formation is decreased. 

This task is accomplished in accordance with the invention by a process 
with the features of Claim 1 and by a device with the features of Claim 2. 

Advantageous designs and elaborations of the invention are given in the 
subclaims referring to the main claims. 

The essential idea of the invention consists in adding a catalyst which 
opposes the development and formation of gas bubbles to the liquid medium, at 
least in the area of the medium surrounding the electrodes. During the 'pro- 
duction of shock waves , there are two different ways in which gas can be 
formed. When the high- voltage electrical energy required for the spark dis- 
charge is applied to the electrodes, the electrical breakdown does not occur 
immediately. Instead, there is a latent period during which the electric 
field required for the breakdown builds up. During this latent period, a weak 
current is already flowing through the liquid medium, the amount of current 
being determined by the electrical conductance of the medium. This electric 
current is already enough to lead to an electrolytic decomposition of the liq- 
uid medium and thus to the evolution of gas. The catalyst added to the liquid 
medium is thus able effectively to suppress this electrolytic gas formation 
during the latent period or even to prevent it almost completely. Once the 
breakdown channel between the electrodes has formed, so that an electrical 
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discharge between the electrodes can take place, the high discharge current 
leads to an explosive vaporization of the liquid medium. The catalyst thus 
has the purpose of catalytically converting the gas formed during the latent 
period as a result of the incomplete suppression of electrolytic dissociation 
and in particular of catalytically converting the gas generated by vaporiza- 
tion during the electrical breakdown as quickly and as completely as possible 
back into some other liquid substance. 

The addition of the catalyst according to the invention thus suppresses 
gas formation during the latent period and leads to a chemical recombination 
of the gas which is necessarily formed during the discharge. 

The liquid medium usually consists mostly of water, so that the gas which 
forms consists essentially of oxyhydrogen gas. To convert this oxyhydrogen 
gas back into water, a hydrogenation catalyst is added to the water. Because 
the water is not completely free of salt, other gases such as chlorine can 
also form, which can also be catalyzed, dissolved, or converted into sub- 
stances which are acoustically noninterfering . 

In the following, the invention is explained in greater detail on the 
basis of the exemplary embodiments illustrated in the drawing: 

— Figure 1 consists of a side view of a device designed according to the 
invention in the form of a schematic diagram; and 

— Figure 2 consists of a diagram, corresponding to Figure 1, of a second 
design of the device. 

Electrodes 4 and 5 are mounted inside a sleeve 7. Sleeve 7 is permeable 
to shock waves, is closed at the top, and is sealed off at the bottom by the 
base of the device. A liquid medium 6, which consists preferably almost 
entirely of water, is present inside sleeve 7. Liquid medium 6 contains a 
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catalyst 9. 

One of the electrodes, namely, electrode 4, is connected in an electri- 
cally conductive manner to an internal conductor 1, whereas the other elec- 
trode 5 is connected to an outside conductor 3. Internal conductor 1 is insu- 
lated by an insulator 2 with respect to external conductor 3. Sleeve 7 is 
connected by means of an insulator 8 to the rest of the device (not shown) , 
either detachably by a threaded joint, for example, or in permanent fashion. 
Internal conductor 1 and external conductor 3 are connected in a suitable man- 
ner to the high-voltage power supply of the device. 

In the exemplary embodiment according to Figure 1, catalyst 9 is dis- 
solved in liquid form or suspended in solid form in liquid medium 6 surround- . 
ing electrodes 4, 5. Liquid medium 6 with catalyst 9 is completely enclosed 
in sleeve 7. The device according to Claim 1 thus represents a complete unit, 
and can be used and replaced as such. 

In the embodiment shown in Figure 2, catalyst 9 is present in the form of 
a powder in a supply container 11. At the bottom, supply container 11 has a 
small opening, through which the powdered catalyst 9 can escape into liquid 
medium 6. The pressure fluctuations arising during the spark discharge 
between electrodes 4 and 5 encourage a certain amount of catalyst 9 to escape 
into liquid medium 6, one portion per discharge. 

In the exemplary embodiment of Figure 2, electrodes 4 and 5 and supply 
container 11 are held in a larger volume [? Tr. Ed,] of liquid medium 6. 
This volume can be a closed volume, so that the device with the liquid volume 
forms an independent, replaceable unit. The volume containing liquid medium 6 
can also be connected to an open circuit, through which the liquid medium is 
circulated and possibly processed. 
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Catalysts 9 selected for use are essentially known in themselves and are 
selected in correspondence with the composition of the liquid medium. 

Because liquid medium 6 consists preferably almost entirely of water, 
hydrogenation catalysts are accordingly used as catalyst 9. They catalyti- 
cally convert the hydrogen- oxygen mixture (oxyhydrogen gas) formed by electro- 
lytic dissociation of the water back into water. 

Platinum and palladium metals are preferred as the most effective hydro- 
genation catalysts. The catalytic effect of these metals depends on how much 
hydrogen can be absorbed, that is, in particular on how finely the catalyst is 
distributed. According to the invention, therefore, platinum powder, platinum 
on active carbon, platinum sponge, platinum black, and, in a corresponding 
manner, palladium powder, palladium on active carbon, palladium sponge, and 
palladium black are preferred. The choice and the amount of catalyst added 
will be based on the effectiveness of the catalyst, on the form in which it is 
added, on the influences it exerts on the liquid medium, and on the cost of 
the catalyst. 

For the catalysts with the best catalytic effect, such as in the case of 
palladium black, it has proven effective to add greater than or equal to 0.1 
mg per mL of water. Catalysts which are less effective must be added in cor- 
respondingly larger amounts . As a rule , the formation and accumulation of gas 
can be advantageously reduced by the addition of approximately 0.2-4 mg of 
catalyst per mL of water. 
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